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“Computer Science 1” PROGRAM
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(1h30 class and 1h30 TP)
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e Coef :02
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The objective of the module
Is to allow students to learn to program with an advanced language ( C,
C++, C#, Python ... etc.).
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1. Evolution of computer science and computers:

1. Prehistory

o Blaise Pascal (1623-1662) made the first adding machine
at the age of 18.

18 e (b (peal) dlee ) s A1 J5l pua Blaise Pascal o

o Charles Babbage (1792-1871) built the first automaton

including a programmable calculation unit.
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1. Evolution of computer science and computers:
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2. First generation

o 1939 : Von Neumann and his colleagues define the mathematical foundations of the

computer. It is a system composed of two parts:
1. a logic and arithmetic unit capable of performing a limited number of fundamental
operations,
2. a memory which contains the program and the data.
10l o e 058 AU ga g el Ay Sl Geu¥) | gaaa o33 s Glesti 08 O
Al Glleall e gura 2xe ¢laf e ol dnlua g dshia sas g ]

bl 5 il Jle (5 5iai 3 S 2

Chapter I: Introduction to Computer science



Cellular Network

M o Evolution
1. Evolution of computer science and computers: é i B Mo
2. First generation
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o 1944 : First electronic calculating machine, the ENIAC (Electronic Numerical Integrator

and Calculator) developed at the University of Pennsylvania. This first generation

machine runs on vacuum tubes and is cooled by one of the largest refrigeration systems

ever built.
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1.
2.

Cellular Network

Evolution

Evolution of computer science and computers: |—|
First generation

o 1950 : Rank Corporation's UNIVAC 1 is the first commercial computer.

plladl 8 o el g Jsl saRank Corporation 4<% (WUNIVAC 1 ©

o 1954 : IBM (International Business Machine) enters the computer market which was
assumed not to exceed 100 machines.

Vi (il e S ) i 50aSll 3 3¢a) (3 5wIBM (International Business Machine) 48,4 Jaxi o

e 100 Jystas

o 1956 : Description of the first advanced language, FORTRAN, which allows scientists

to develop their own programs.
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1. Evolution of computer science and computers:

3. Second generation

o 1959 : We move on to the second generation of machines: printed circuits and
transistors. New languages appear: COBOL (defined by the American administration),
ALGOLG60 (first structured language), BASIC (intended for initiation to FORTRAN)
and LISP intended for research in the field of artificial intelligence . Punch cards are

King.
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1. Evolution of computer science and computers

3. Second generation

o 1963 : Minicomputers appear. These are computers intended to perform specific

tasks and can be incorporated into systems (airplanes, assembly lines, etc.).
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1. Evolution of computer science and computers

3. Second generation

o 1965 : Computers can work in real time, that is to say, orient their programs

according to external stimuli. We introduce “time sharing”, that is to say that the same
machine can communicate at the same time with several users sitting in front of

terminals.
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1. Evolution of computer science and computers
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4. Third generation

o 1966 : Integrated circuits are used to build third-generation computers, which are

more reliable and cheaper.
ad ol s Al g ge 15 AN Jaall (e i 5aS 8 ead oLl ALl il sall axdiid o
o 1968 : Languages evolve. Niklaus Wirth defines Pascal. The first electronic watches

are put on the market.
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4. Third generation

o 1974 : Intel builds a circuit without a well-defined use (the first microprocessor)

and does not see a market for this object. The operating system of mainframe
computers is becoming overly complicated. Many computer scientists develop

languages or systems: birth of the “C” language and UNIX.
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4. Third generation

o 1975 : Computers work in “virtual memory”. The global market consists of around
250,000 machines.
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o 1976 The first personal microcomputer of the fourth generation is put on the

market by the Altair company, it is a kit intended for “hobbyists”. Against all

expectations, it had great commercial success, mainly among the ranks of electronics

engineers.
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5. Fourth generation

o 1978 Sales of microcomputers are increasing. Specific programs like Visicalc are

used on micro-machines by management professionals.
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5. Fourth generation

o 1980 : The phenomenon of individual computing is recognized by the media and

significantly modifies the feelings of the general public towards computers. Computer

science enters school (LOGO language).
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o 1982 : New, very powerful microprocessors are available (Intel 8086, MC68000,
etc.). Apple Computer Inc. ranks 411th in the FORTUNE 500. The Ada language is

defined by the DOD (American Department of Defense). (Ada was the first name of

Lady Lovelace, daughter of Lord Byron, Babbage's assistant and first programmer).

Apple 4,4 (... &l <MC68000 c<Intel 8086 ) Pa 4 sana 4ddy Glallae Aol o
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1. Evolution of computer science and computers é Q n |—|
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5. Fourth generation

o 1984 : Appearance of the first exclusively graphic microcomputer working with a

mouse: the Macintosh from Apple Computer.

Apple Computer. (mMacintosh o stall dary (5 pan asw ) G sula J3l Hseh o

o 1986 : The emphasis is on network connections. Configurations comprising

several workstations linked together by a network are increasingly common.
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5. Fourth generation

o 1990 : The emphasis is on so-called Multi-media applications which incorporate

image, sound and video into traditional applications..
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1. Evolution of computer science and computers é
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Fourth generation

I T M T NI

o 1995 : In terms of networks, the INTERNET is becoming a social issue. We are

witnessing extraordinary growth in the number of connected computers (30 million).
Following the development of the World Wide Web (WWW), consultation and

publication of interactive graphic documents are within everyone's reach.
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o 1999 : Microsoft is planning the release of WINDOWS 2000, which will no

longer be based on the DOS of the 80s but on the Window-NT system already present

on most machines.

aizall DOS alai e V) aay aainy (F 535 (WINDOW 2000 laals cudld Microsoft o
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o 2001 et aprés... The 21st century confirms the omnipresence of the computer. The tool

IS becoming essential and our society can no longer do without it! Our dependence on the
machine is becoming such that the slightest active virus can threaten the proper
functioning of entire sections of the economy.!
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Digital voice Speed wireless | Faster than 3G connect to the Internet
Can send fext or SMS | connection Upgrade video quality Low latency
Can use the internet Can calling and various games to be | 50 EB/month data fraffic
(less than 0.5 Mbps) Can video calling full HD 20 Gbps peak data rate
Can playinggames | Making the streaming 30 GHz available spectrum
More connection density 10
more smooth :
Times than 4G
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2. Introduction

2. Contributions of computer science.




2. Introduction

1. Computer science...... what is it ?7?

o Computer science Is the science of automated information processing

using computers.
}'M\ e\dil.n\_.\ ila gl all Z\_JM dalladll ?k' 9 sév‘ eﬁﬁ\z\ )

o Science is a rigorous, systematic endeavor that builds and organizes

knowledge in the form of testable explanations and predictions about
everything,
ALE sy Gl paadl JSG (A Lgaphaiiy 48 prall el oagie ajla e g ) o
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2. Introduction
1. Computer science...... what is it ??

o Information is any entity that has meaning for humans.

Sl iy Jiee 4l LS (6l (& Slasbeall

o In Computer science field, information can be in the form of text, image,
sound, video, codes.
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2. Introduction

1. Computer science...... what is it ?7?

o Automatic processing includes any operation carried out on information: creation,

modification, storage, research, communication, etc.
Juai¥ 5 anall 5 g 3l g Jaaedll g sLaSY) 1cilaglaall e 23 clleal) (e de gana o8 40V dallad) o
Ay ) L

o The computer iS an electronic machine that can receive information and record it.

In addition, it can process this information very quickly, according to programs that
have been saved in the machine.
Aallae aiSa el ) AlaaYl Lehand 5 il glaall Juin LgiSay 4335y Al oo 3 ke Jisasll o
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2. Introduction
1. Computer science...... what is it ?7?

The computer is divided
into two parts: the hardware

User Applications

part and the software part. or 1 ly

g OS Interface
G

(g Scheduler and Resource Manager

_,(T_’ File Systems & Network Protocols

2

& Device Drivers

o

O
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2.
2.

Introduction
Contributions of computer science

Speed of information processing. e dlzall Aalles Ay
Large storage capacity with safety. el e 50K (5 33T e
Well organized information. Ll 3aua e slae

Ease of research and access to information, il sladll L J g sl 5 cand) Al g

Ease of communication.



3. PC architecture: “Hardware” aspect

| 1. The processor or central processing unit.
m / 2. Central memory.

3. Peripherals.
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3. PC architecture: “Hardware” aspect

We designate by “hardware” all the
hardware elements of the computer. This
iIs the physical part of the computer
system. Von Neumann described an
architecture on which most computers

still operate today. It is divided into:

1. The processor or central processing
unit.

2. Central memory.

3. Peripherals.

Somasll 53¢l jals asean Jual ol
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3. PC architecture: “Hardware” aspect

These  components  are

connected together by a set

of electrical wires (called a

bus), ensuring the

transmission of signals.
dad gy gy ciligSal) sda Jasiyig
Laa cdaily gl &BLY) (a A gana
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Fig.1. PC Architecture
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1. The processor or central unit

It is the central functional element of
any computer and is where the essential
part of information processing (it Is the
brain of the computer). The central unit

consists of three parts:

Chapoter I: Introduction to Computer science

a) Arithmetic and logic unit (A.L.U)
b) Control and command unit (C.C.U)
c) Records

3. PC architecture: “Hardware” aspect
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CPU

Arithmetic Logic Unit

Control Unit

Memory Unit

Register
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3. PC architecture: “Hardware” aspect

1. The processor or central unit

a) Arithmetic and logic unit (A.L.U)
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3. PC architecture: “Hardware” aspect

1. The processor or central unit

b) Control and command unit (CCU) @Byus
Synchronizes the different parts of the _ Instruction Register |
computer and harmonizes the different | Control signals
access operations, execution, etc. Its Fas™ S _’Conttrcilbsignalsfrom Bus
E— control bus
- - - - Unit <
function is to direct and coordinate the
. - Control signals to
entire system and control the correct control bus

; . ) Block Diagram of the Control Unit
execution of the instructions of a program.
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3. PC architecture: “Hardware” aspect

1. The processor or central unit

C. Registres
A processor register is one of the smallest 'RE GISTERS
data storage locations on the processor. A Inside the CPU

register can contain an instruction, a

storage address or any other data

Fiegister Memmary
i i Conitrol Bus (Read | Write)
AT @l ial oal mlladl Jau 2 e
Lind {ALLI}
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3. PC architecture: “Hardware” aspect

2. Central memory

a) RAM : Random Access Memory.
b) ROM : Read Only Memory.

Types of Memory @kedar

» Static
» Dynamic

Cache Memory

D

« MROM

« PROM

« EPROM

« EEPROM

+« ROM Flash

« Floppy Disk

» Magnetic Tapes

« CD ROMs

« DVDs

« Hard Disk

« Solid State Drives
» Pen Drives

« SD Cards



3. PC architecture: “Hardware” aspect

2. Central memory

a) RAM : Random Access Memory :
This Is where the data the processor

processes and the instructions it executes
are located. This purely volatile memory

Is erased when the computer is no longer

supplied with electricity.

Chapoter I: Introduction to Computer science
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3. PC architecture: “Hardware” aspect

2. Central memory

b) La mémoire morte (ROM : Read Only Memory) :

Contenu permanent, enregistré
lors de la fabrication de Ila
machine, nécessaire pour les
procédures de démarrage. Elle

n’est accessible qu’en lecture.
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3. PC architecture: “Hardware” aspect

3. Peripherals

It is any accessory that we can connect to a computer. The connection is made

using cables plugged into specific ports generally located on the back of the
central unit. It is thanks to them that a computer can exchange information
with its environment. '

We distinguish :
o Input devices (Peripherals).

o Output devices.
o Storage devices

Chapoter I: Introduction to Computer science




3. PC architecture: “Hardware” aspect
3. Peripherals

o Input devices :

They allow information from the
outside world to be transported to the
computer's memory.

Ex: keyboard, mouse, scanner,

Chapoter I: Introduction to Computer science

microphone, gamepad, camera or

webcam.




3. PC architecture: “Hardware” aspect
3. Peripherals

o Output devices:

allow information to  be
transmitted from the computer's
memory to the outside world.

EX: screen, printer, speaker or

Chapoter I: Introduction to Computer science

headphones.




3. PC architecture: “Hardware” aspect
3. Peripherals

o Storage devices:

allows you to save the
information.

Ex: Floppy disk drive, disk drive,
CD-ROM drive or burned DVDs.

Chapoter I: Introduction to Computer science




3. PC architecture: “Hardware” aspect

4. PC hardware components:

The monitor (screen):

Allows you to display and view
the results of the processing
carried out by the computer.

VGA
640x480
480 ~HD
(1,280x720)
EHD
(1,920x1,080)

Chapoter I: Introduction to Computer science

QHD
(2,560x1,440)
N

4K/ U H D L se————
(3,840x2,160)
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3. PC architecture: “Hardware” aspect

4. PC hardware components:

The mouse : | scotuned |

It is an instrument that allows you to

7--;| Right Button

( Left Button ’: —

select and open elements on the

Single-click to display a
context menu. The context
menu will display options
which are appropriate for
you in the given context.

screen. A mouse usually has two e

buttons: a primary button (usually the el
T

J

left button) and a secondary button.
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3. PC architecture: “Hardware” aspect

4. PC hardware components:

Mouse button CMOS ( Camera)

The mouse : -

Mirror

On many mice you will also find a
wheel located between the two

buttons, which allows you to navigate

Lens

information screens. Most recent

Left Button

mice are wireless.
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3. PC architecture: “Hardware” aspect

4. PC hardware components:

The keyboard : jm: SERnEERERENEE . :.-;:
It allows you to enter information. It EWxevVEWLCUHeen w  HEE.

contains keys. The keyboard type is

Touches Windows . Touches numériques Autres
- Touches d'application Touches directionnelles

recognized by its  first  SIX e
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alphabetical keys. - =S EEEE EEEE es - - -
EESEEEEEEEEaEENEEe -+ HEEE
"":; QA ws ED RF TG YH UJ lKC,L P ‘l = o ..=I
AZERTY keyboard ........... French —trrrrrrrros B
- = - . - EEm
QWERTY keyboard """"""" EninSh Touches standard Touches de fonction Touches Entrée
Touches Windows [} Touches numériques Autres

- Touches d'application Touches directionnelles

Clavier QWERTY



3. PC architecture: “Hardware” aspect

4. PC hardware components:

The hard drive: o
Large permanent memory
which allows data to be
stored (programs, results,

etc.).

Cable plat

Chapoter I: Introduction to Computer science

' Connecteur d'alim.
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3. PC architecture: “Hardware” aspect

4. PC hardware components:

The inverter:

It is a computer protection
device. It regulates the
electrical current that passes

through the computer and has

Chapoter I: Introduction to Computer science

energy reserves after a power

outage.



3. PC architecture: “Hardware” aspect

4. PC hardware components:

The printer:

Transfers data from a computer to paper.
The two main types of printers are laser
printers and inkjet printers. Inkjet printers

are the most common personal printers.

Chapoter I: Introduction to Computer science

They can print in black and white or color,

and can produce high quality photographs.

Laser printers are faster.
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3. PC architecture: “Hardware” aspect

4. PC hardware components:

Speakers saladier (carcasse metalligue)
wembrane en carton
Used to play sound. They can -~
almant ;:\\\T
be built into the system unit or ki
| )
connected using cables. The S 2
o

speakers allow you to listen to

déme anti-poussiére

music and sound effects +

coming from the computer. suspension élastique



3. PC architecture: “Hardware” aspect

4. PC hardware components:

Modem:

It allows you to connect
the computer to the
Internet. A modem is a
device that sends and

receives computer data

Chapoter I: Introduction to Computer science

over a telephone line or

broadband cable.



3. PC architecture: “Hardware” aspect

4. PC hardware components:

The scanner: To digitize analog information.

The burner: To write information on a compact disc.
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4. Partie logiciel : aspect « Software »

i

1. The operating system.

2. Applications software



4. Partie logiciel : aspect « Soft »

Software Is a program. There are two types of software:

1. The operating system.

2. Applications software

Chapoter I: Introduction to Computer science



4. Partie logiciel : aspect « Soft »

1. The operating system.

o It is the very first program that a computer can contain. It allows you to manage

hardware and other software. The operating system is responsible for ensuring the
connection between hardware resources, the user and applications (word

processing, video games, etc.).
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4. Partie logiciel : aspect « Soft »

1. The operating system.

o So when a program wants to access a hardware resource, it is not necessary to send

specific information to the device, it just needs to send the information to the
operating system, which is responsible for transmitting it to the device concerned.
via its driver.
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Ex: MS-DOS (Microsoft Disk Operating System), Windows 95, Windows 98, 2000,
XP, Unix and Linux.



4. Partie logiciel : aspect « Soft »

2. Application software

o It is intended for specific tasks and each application software corresponds to a

specific task.

Chapoter I: Introduction to Computer science

EX:

MSWord .................... word processor.

MSExcel .................. financial analysis and graphics.
MS PowerPoint .......... computer-assisted presentation.
Real one player ............ to play music.

Photoshop .................. photo and image editing software.



4. Partie logiciel : aspect « Soft »

The Unix system (Linux)

Unix is an operating system designed in the early 1970s.1t is a multi-tasking operating

system:
o It is capable of running several programs concurrently (simultaneously);
o It i1s a multi-user operating system: several users can be connected to the system

simultaneously via different terminals (screen/keyboard combination).
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4. Partie logiciel : aspect « Soft »

The Unix system (Linux)

o The fact that a system is multi-user generally implies a system of rights making it

possible to guarantee a certain privacy of the data and programs of each user.

o This generally leads (and this is the case for Linux and Unix in general) to the
presence of a particular user, the system administrator, whose role is to assign
access rights.
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1. Architecture du PC: Aspect « Hard »

Le clavier AZERTY francais

. Touchesstandard | Touches de fonction
. Touches Windows . Touches numériques |
. Touches d'application - Touches directionnelles

Clavier AZERTY
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1. Architecture du PC: Aspect « Hard »
Le clavier QWERTY Anglais

. Touches standard D Touches de fonction Touches Entrée
. Touches Windows . Touches numériques | Autres
. Touches d'application Touches directionnelles

Clavier QWERTY




